JEuropalsches Patentamt 
European Patent Office 0 Publication number: 0 363 102 

Office europden des brevets ^2 

@ EUROPEAN PATENT APPLICATION 

@ Date Of filing: 29.09.89 B29C 47/00 , //B29K67:00 



® Priority: 05.10.88 JP 251672/88 

® Date of publication of application: 
11.04.90 Bulletin 90/15 

® Designated Contracting States: 

AT BE CH DE ES FR QB GR IT LI LU NL SE 



0 Applicant: POLYPLASTICS CO. LTD. 
3-13. Azuchlcho, 2-chonie 
Chuo-Ku Osaka-shI Osalca(JP) 

@ Inventor: Nedzu, Shigeru 
324 Miyashtta 
Fuii-shi ShizuokaCJP) 
Inventor: Fulcasawa, Jun 
324 Miyashita 
Fuji-shi Shlzuoka(JP) 



0 Representative: Jackson, Peter et al 

HYDE, HEIOE & O'OONNELL 146 Buckingham 

Palace Road 

London SW1W 9TR(OB) 



® Polybutylene terephtalate resin bag. 



© A polybutylene terephthalate bag with improved odour retention properties and heat ^^^'^^^"f ^J^^^^^^ 
ti^^^kness of 10 to 200 and an oxygen permeation coefficient of 5.0 x 10- cc.cm/(cm^ .seccmHg) or below 

100' c. 
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POLYBUTYLENE TEREPHTHALATE RESIN BAG 



The present invention relates to a bag for which heat sterilization is required. More particularly the 
present invention relates to a bag for disposal of waste, which is suitable for a high-temperature stenlization 
treatment with hot air. steam or hot water when waste is contaned therein. 



s 



(Prior Art) 



Polyethylene bags have been utilized for containing waste, for preserving food and the l.ke. However, 
where Jeat sterilization is necessary for waste discharged from a hospital or the like (blood body fluids 

,0 exieta filth or the like), or for food, the packed bag as a whole is heated a temperature of up to abou 
TS^C. wh!c^ results in breaking or splitting of a polyethylene bag because of its '"suffiaent heert 
resistance For avoiding this disadvantage, use of a bag formed of polypropylene has been tried but tl^ls 
has a large gas permeability though it has a heat resistance, and therefore, if used for containing waste, 
permits the escape of unpleasant smells generated during the sterilization and makes the bag unpleasant to 

,s Ldle. AS the means for solving this problem, there is used a two-layer ^^9 comprising an inner bag 
composed or polyethylene film containing an adsorbent incorporated thereinto and an outer bag composed 
of a polypropylene film. However, this bag is so expensive that it is not preferred from the economic 

""^T'a film having excellent heat resistance, gas barrier properties and a flavor-retaining properties, there 
20 can be mentioned a polyettiylene terephthalate resin film, but since tills film is biaxlally oriented and cannot 
be heat-sealed, the film cannot be used for a single-layer bag. 
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(Summary of the Invention) 

we have made research with a view to developing a bag suitable for containing a material for which 
heat sterilization is necessary, for example, odoriferous waste generated in a hospital °'- !Jf 
a sufficient heat resistance even at heat steriBzation wltti hot air. steam or hot water, a stiengti^ sufficient to 
hold contents even by a single-layer bag. and good gas-barrier properties so as not to 'f^^^ °^'>'2 
generated by waste sterilization, and so as to provide an excellent flavor-retaining 

Save found that a film composed of a specific polybutylene terephthalate resin is suitable for attaining these 
objects. We have now completed the present invention based on tiiis finding. 

More specifically, in accordance wHh the present invention, tiiere is provided a polybutylene tereph- 
ttialate bag. which has a tiiickness of 10 to 200 um and an oxygen permeation coefficient of 5-0 ^ JO 
cc.cm/(cmLec.cmHg) or below at 100* C. This bag does not emit a smell to ttie outside and su.tab'« 
a heat treatinent of contents. Food, waste or tiie like, of which heat stenlization is '^'^^^"^ 
bag. which is Uien closed according to an appropriate metiwd and ttie closed bag is treated witti hot air. 

L^preSnt Invention, tiie term "polybutylene terephttialate" refers to a polyester in «hich main 
recurring unite are composed of butylene terephthalate. More specifically, ttie polybutylene ^^[^P''^^ 
a polyester formed by condensing 1 .4-butane-dfol with terephthalic acid or a lower ateohol ester tiiereof. A 
copolymer compound mainly of polybutylene terephtfialate can also be used. 

l^own additives customarily used for ttiermoplastic resins and ttiermosetting resins, for example, 
plasticizers. stabilizers such as antioxidants and ultraviolet ray absorbers, antistatic agents, surface active 
agents, flame retardants. flame retarding assistants, colorants such as dyes and P'9"™«"^- J''! "f^f^''^; 
improvers such as lubricants and crystallization promoters (nucleating agente). can be used according to 
tiie required properties, so far as attainment of the object of the present invention is not hindered. Moreover, 
a small amount of otiier thermoplastic resin or an inorganic filler can be auxiliarily used according to need, 
so far as attainment of ttie intended effect of ttie present invention is not hindered. 

A film of the polybutylene terephtiialate resin of the present invention is prepared by «ie inflation 
molding metiiod or T-die method using the polybutylene terephtiialate resin. The film obtained by the 
inflation molding Is advantageous in various points over the film obtained by the T-die metiiod. For 
example, ttie tensile strengtii is high, ttie gas barrier property is excellent and tiie film can be manufactured 
at a low cost Therefore, it is preferred ttiat tiie film prepared by ttie inflation molding metiiod be used. 

The inflation method is often used for formation of a polyettiylene film, and according to tiiis molding 
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method, a plastic material is extruded in the form of a tube from an ^"^'"^^""^^^TZTd^ 
fTuW sud) as air i$ blown into the tube to inflate the tube and form a tubular film. According to the T-d.e 
llnH a ^l^tic material is extruded in the form of a film from a linear slit-shaped extrusion molding 
S The'Son^ho^^^^^ excellent in the productivity. However^ resin materials that . 

5 be a^plieVto thHnfla^^^^ method are Lted. and not all of resins can be molded according to the 
SLt^n rSe hod Tl^us it has been considered that a poiybutylene terephthalate resin cajinot be treated by 
iflflaZ methi f^owev It has been found that a poiybutylene terephthalate having an intnns.c 
!^sc.^^rd aU^l 0 pXab y 1.0 to 2.5. can be formed into a film and that this film has properties 
Tui^Ste forltiSg the obiect'of the present inven«on. as compared with plastic films heretofore 

" '^ZfStiSSe tephthal^^^ resin having an intrinsic viscosity lower than 1.0 Is used formation 
of a fnm IS ScuT however varied the inflation conditions may be. In the case where a po ybutylene 
?^jralSe resTn having an intrinsic viscosity lower than 1.0 has to be ^^^^^ ''^"^t 
rfrnnTZs or the like a film can be prepared according to the T-dle method. Even in the T-die method, the 

,5 ^ZT^Z^Vof'^e Ztuiyiellr^^^^ resin used is preferably at least 0.5 and especially 

''''Ic^'ilfdig'totSe inflation molding method, a cylindrical (tubular) film Is obtained, and abag can be 
manuSctured at a low cost very easily by cutting the cylindrical film in a predetennined length and heat- 
^eSTnfend pir^e^SSrHnce th'e L obtained according to the inflation method -thout que"c^'"g 
«, Sn bJ made opaque, the contents cannot be seen from the outside and the bag 1^!^'^'^^^^^^ 
SntSning wasSTn addition, this bag Is advantageous in that the tensile strength is high and the bag has 
ftycellent aas barrier property and flavor-retaining property. w 

ThrSSS n'^lhe present invention, especially the Inflation film, has a heat .^^ance and whe^ 
w««fl nr hfi Hke is filled as the contents, a sufficient strength required of the bag .s retained, and the film 

"";:a::;rt^ag o^he ^esru.ven«on is characterized in that the bag has an excel.ent gas barrier 
propeTand a higS mechanical strength, and these excellent properties are not ="bs«y degraded 
eSn 2^a ste^ or hot water treatment temperature. More specifically, the thickness is 10 to 200 um. and 
even at a sieam or noi . ^ jc 5 n x lO-'<» cc-cm/(cm*-sec*cmHg) or below as detemimed 

30 the 'prlrred that he thickness be 20 to 100 um and the 

according to the "^^^J^^ °' J^^™ cc-cnJtam-'sec-cmHg) or below, it is Indispensable that 

r;;:~o e^r h^ ir'steam^ortfwater treatme^nt. -d^«on ten..e 
S^eLh and elongation under conditions of a temperature of 23 C and a relative ^umidity of 50% 8h<wld 

^ S M% ^less preferably 10% or less. If the oxygen pemietation coefficient exceeds the above-rnentioned 
feve. emislton S aTmSl « the treatment becomes conspicuous, and if the reduction raBo of the tensile 
strenoth and eionaation exceeds 20%. the risk of breaking of the bag increases. 

^e Sgen peleaL coefficient of a polypropylene film measured under me ^^^^^^^J-^-P-f^- 
conditions is 1 1 x 10-« cc-cm/(cm2-sec-cmHg). so that the polypropylene film is much nferior to the 

^ Sw^XTene terephthalate film ind the pem^eatlon of a bad smell or the like is conspicuous m the 

'^T^ll^g oT the present invention, the thickness is 10 to 200 um. preferably 20 to 100 urn^ If the 
thickJesTis smaller thSn 10 urn. the mechanical strength characteristics (tensile strength. f°ngatior, and 
teS sfrenom) required of a bag of this type at the above-mentioned high temperature are not manifested. If 

terephthalate bag is advantageous from the economic viewpoint. 

50 The bag of the invention Is preferred to have a humidity pemneation of 7 x 10 3 Q-m/m^^ay. 

The baa of the invention is used as a container for bad smelling wastes which should be stenlized with 
h««tli J; heated r^ror water vapor from outside. In the use. a period of time for stenlization can be 
Jerced^ecre'crXh^:^^^ .irmeation of the bag. In the inventjn. the ^eniization can be effects 
fnr 1 q fn 40 minutes bv treatment with saturated water vapor at 1 20 to 128 aegree . ^. . 

,5 ^etr^^rB <i^e;iv of the tensile strength of the poiybutylene terephthalate resin film .s 
smaHer than m^of the polypropylene resin film, and after the heat sterilization, it .s possible to take ou^ he 
hT« ^ Hn ?he horstete so t^ sterilization treatment step can be simplified. The tensile strength of the 
Xulll-rter^pSa^ is about three times as high as that of the polypropylene film at 60 C. 
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and the tensile strength of the polybutylene terephthalate ^resin film at 60*C is higher than the tensile 
strength of the polypropylene film at nonmal temperature (23* C). 

(Examples) 

The present invention will now be described in detail with reference to the following Examples that by 
no means limit the scope of the invention. 

Example 1 and Comparative Examples 1 and 2 

A polybutylene terephthalate (PBT) inflation film bag having a thickness of 70 urn. a lengthy of 1 m. a 
width of 50 cm. an intrinsic viscosity of 1.4 measured by using an o-chlorophenol solution at 25 C and an 
oxygen permeation coefficient of 2.0 x 10-'° cc-cm/(cm2-sec-cmHg), a polypropylene (PP) inflation filn^ 
bag having the same size as mentioned above and an oxygen permeation coefficient of 1.1 x 10 
cc-cm/(cm2*sec*cmHg) and a polyethylene (PE) inflation film bag having the same size as mentioned 
above and an oxygen permeation coefficient of 2.5 x lO^^ cc-cm/(cm2-sec-cmHg) were held in hot water 
at 130* C or In steam for 30 minutes in an autoclave, and the bags were taken out from the autoclave and 
allowed to stand still at a temperature of 25* C and a relative humidity of 50% for 24 hours. The tensile 
strength and elongation were measured according to JIS 2-1702. The obtained results are shown in Table 
1. 
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It is seen that the PBT bag retained the strength and elongation after the hot water treatment and the 
steam treatment, it also is seen that the PBT bag had a strength 2 to 2.5 times as high as the strength of 
the PR bag having the same thickness. Therefore, it was confirmed that a bag having the same strength can 
5 be prepared from polybutylene terephthalate with a thickness of 1/2 or less of the PP bag. 

Example 2 and Comparative Examples 3 and 4 

10 A polybutylene terephthalate (PBT) inflation film bag having a thickness of 70 urn, a length of l m. and 
width of 50 cm. an intrinsic viscosity of 1.4 as measured by using an o-chlorophenol solution at 25 C and 
an oxygen permeation coefficient of 4.5 x lO-'"- cc-cm/(cm2-sec-cmHg). the bag used in Comparative 
Example 1 and a bag comprising a deodorant-containing PE bag (having a thickness of 70 tim) on the inner 
side of the bag of Comparative Example 1 were filled with 2 kg of absorbent cotton and cloth impregnated 

IS with body fluids, blood and excretions, which were discarded from a hospital. The opening of each bag was 
bound by a mbber band and each bag was heat-treated with steam at 130 C for a predetemiined time. The 
presence or absence of a smell, the change of the shape of the bag and the sterilization state were checked 
by the organoleptic test. The obtained results are shown in Table 2. The sterilizationstate was good m all of 
the bags. However, in the bag composed of PP atone, a bad smell was emitted to the outside of the bag. 

20 and hence, the inner bag of deodorant-containing FE had to be used. In contrast, the bag of PBT had a 
practical utility. 

Table 2 
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Example 3 and Comparative Example 5 

A PBT inflation film bag having a thickness of 30 urn. a length of 20 cm. a width of 10 cm and an 
oxygen permeation coefficient of 3.0 x 10-'° cc'cm/Ccm^-sec'crnHg) was filled with 2 g of absorbent 
cotton containing 0.5 g of skatole (3-methyllndole) or trimethylamine absorbed thereto, and the bag was 
heat-sealed. The bag was placed in a desiccator and stored at a temperature of 23 C and a relative 
humidity of 50%. The smell was checked at intervals of 4 hours, and the time when the smell was first felt 

was measured. . « . * * ^ ^ ^n-a 

For comparison, a PP inflation film bag having an oxygen permeation coefficient of i.i x lo 
cc*cm/(cm2'sec*cmHg) was filled with the same substance as described above, and the bag was 
evaluated in the same manner as described above. The obtained results are shown in Table 3. 
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Table 3 



Substance 


Example 3 


Comparative 




(PBT Bag) 


Example 5 (PR 






Bag) 


skatoie 


48 hours 


4 hours 


trimethylamine 


48 hours 


4 hours 



Example 4 and Comparative Example 6 
'6 ,.r.h .««n«rt to a PBT Inflation film having a thickness of 70 um and an oxygen permeation coefficient 
Of 20 1?" cc-c^^^^^^^^ and a'polypropylene inflation film ha>«ng a thickness of 70 um and 

■t '^Z pe?lSon coefticiency Of 1.1 x 10- cc'cm/ (cm-sec'cmHg). the tens.^ strength was 
-eii^d at vanous ^r^Tr^t 2:^7^^ as the tensile 
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Examples 5-6, Comparative Example 7 

* A commercially available PP bag. colored in green, having a thickness of 60 um. a length of 50O mm. a 
width of 700 mm. and a PBT bag colored in green, having a thickness of 30 urn. a lengtti of 500 mm a 
width of 700 mm. an oxygen permeation coefficient at 100 'C of 2.0 x 10-° cc'cm/(cm2-sec cmHg). a 
humidity pemieatlon of 10 x l0-3(g-nnym2-day). and a PBT bag colored in green, having a thickness of 60 

,0 am. a length of 500 mm. a width of 700mm. an oxygen permeation coefficient at . 
cc-cm/tan^^-sec-cmHg). a humidity permeation of 10 x 10-3 (g-m/m^'day). were each filted with sheete of 
doth paper, cotton, gauze, and about 3 kg of syringes which are made of polypropylene. They were further 
charged with a biological indicator whereby to know the state of sterilization and a culture medium, and 
were fastened by at the end of their opening with a nylon-made binding ribbon. They were stenlized at ttie 

,5 temperatures and for periods of time shown in Table 5. After the treating, cultivation was conducted on the 
culture medium at 55' C for 48 hours. An increase seen is shown as " + " and no increase seen is shown 
as " - ". Leaking of a bad smell was checked by a seven-member testing panel. 
The obtained results are shown in Table 5. 
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Claims 



1. A polybutylene terephthalate bag formed of a film of polybutylene terephthalate resin having a 
thickness of 10 to 200um and an oxygen permeation coefficient of 5.0 x lO-" cc.cm/(cm2.sec.cmHg) or 

"^'"2. A bag i set forth in claim 1. in which the polybutylene terephthalate film has a thickness of 20 to 

^°°3 A bag as set forth in claim 1 or claim 2. In which the polybutylene terephthalate film has an oxygen 
permeation coefficient of 3.0 x 10-"» cccm/Ccm^.seccmHg) or below at 100 C. 

4 A bag as set forth in any preceding daim. in which the film is a cylindncal film formed by he 
inflation method from a polybutylene terephthalate resin having an f^^^^^^^^^ 
bag is fomned therefrom by cutting the cylindrical film to a predetemnined length and heat-sealing one end 

'^^Ta bag as set forth in claim 4. in which the film is formed from a polybutylene terephthalate resin 
having an intrinsic viscosity in the range 1.0 to 2.5. ...^.^j k.. irt«a««n 

6 A bag as set forth in claim 4 or daim S. in whidi the film is an opaque film fbm^ed by the inflation 

method without quenching. 
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7. A bag as set forth in any one of claims 1 to 3. in which the film is for -^d by the T-die method from a 
polybutylene terephthalate resin having an intrinsic viscosity of at least 0.5 

8. A bag as set forth in any preceding claim, in which the polybutylene i^rephthalate film has a humidity 
permeation of 7 to 10 x 10"^ g.m/m^.day. 

9. A bag retaining unpleasant odours, formed by placing odoriferous waste In a bag as set forth In any 
preceding claim, closing the bag and treating the closed bag with hot air. steam or hot water. 

10. A sterilized bag for waste material, as set forth in any preceding claim. 
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